Role of the Sp family of transcription factors in the ontogeny of growth hormone receptor gene expression.
The growth hormone (GH) receptor is essential for the actions of growth hormone on postnatal growth and metabolism. GH receptor transcripts are characterized by the presence of disparate 5'-untranslated exons. Factors regulating the expression of the GC rich L2 transcript of the murine GH receptor gene have hitherto remained unidentified. To characterize the mechanisms regulating expression of the L2 transcript, primer extension and ribonuclease protection assays were used to identify transcription start sites in RNA from liver of adult mice. Transient transfection experiments revealed that 2.0 kilobase pairs of the L2 5'-flanking sequence exhibited promoter activity in BNL CL.2 (mouse liver) cells, CV-1 (monkey kidney) cells, and HRP.1 trophoblasts. Deletional analysis localized a major regulatory region to within 75 base pairs of the 5' transcription start site. Sequence analysis revealed that the region contained consensus binding sites for the Sp family of transcription factors. Standard gel shift and supershift analysis using liver nuclear extracts established that Sp1 and Sp3 bound this regulatory element. Transfection of wild type but not mutant decoy oligonucleotides into BNL CL.2 cells decreased the activity of the L2 promoter. Overexpression of Sp1 and Sp3 protein in Drosophila Schneider cells established that Sp3 is more potent than Sp1 in transactivating the L2 promoter. Co-transfection experiments further established that Sp1 antagonizes the activity of Sp3 to transactivate the L2 promoter. Western blot analysis of liver nuclear extracts revealed that the levels of Sp3 increase significantly after birth, suggesting a role for the Sp family of transcription factors in controlling the fetal to postnatal increase in GH receptor gene expression.